High-throughput, fluorescence-based screening for soluble protein expression.
Protein expression screening methods are essential for proteomic scale characterization of gene and cDNA expression libraries. Screening methods are also important for the identification of highly expressed protein targets, for example, in quantities suitable for high-throughput screening and protein structural studies. To address these needs, we describe the implementation of several rapid, fluorescence-based protein expression screening strategies using Escherichia coli or E. coli-based in vitro transcription/translation (IVT) systems. In vitro expression screening is fast, convenient and, as we show, correlates well with in vivo expression. For screening, expressed proteins are labeled either as fusions with green fluorescent protein (GFP) or through translational incorporation of a fluorescent amino acid derivative, BODIPY-FL-Lysine. Fluorescence-based detection of GFP fusions or BODIPY-labeled proteins is considerably faster than other common expression screening methods, such as immunological detection of gels or dot blots. Furthermore, in vitro and in vivo screening used together yield a larger set of expressed proteins than either method alone. Specifically labeled proteins in cellular lysates are detected in one of three formats: a microplate using a fluorescence plate reader, a dot-blot using a fluorescence scanner or a microarray using a laser scanner. We have established a correlation among the various detection formats, which validates the use of protein microarrays for expression screening. Production of expressed proteins detected through screening can be scaled up either using IVT reactions or with in vivo expression systems in the absence of a fluorophore for subsequent characterization of protein function or interactions.